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Mhlle it Is coMDH for professional men and ^ommt to herp 
the youth of America aspire to carets In tm:hn!cal f leids% few 
professionals ^e really pioneers. Feir# for exi»q>le» can bridge 
the gap bpti»een Industry and acadeetla* but the mithor of this 
publication* Ms. Dolcres Landreo^nr has succeeded. ¥e stnc^ely 
appreciate the pioneering efforts of ^s. Landreman to assist 
studMts In uncerstandlng the cmtral role of technical 
coMHinlcatlc^s In the advancement of science* mglneering end 
technology.^ From her perspective as a fomw classroom English 
teach^ end'^'s a commu neat Ions specialist at Battel le^Oolumbus 
Laboratories* she has been able to drair upon a a>n5ld^d9le 
amount of experience In coining this guide* Let ui hope that 
pioneers like Ms. Landreman will cc^tlnue to have thousands of 
fol loirers. 

i also »ant to express my appreciation to Mr. "niomas 
HIgglns# Manager of Marketing S^vicest Battel le-Colu^us 
Laboratories* for his review of this guide during Its preparation. 

Ho project of this nature would be possible without the 
support of genercHis sponsors. We especially appreciate the 
financial supp<»rt from The Standard Oil Company of CWilo which 
defrayed Initial publication costs. While preparing this report 
many cor(K>rat Ions and technical societies were contacted for 
suggestions and exan^les. We ^rK)wledge here those who 
responded to our requests: 

Acoustical Society of Am^lca; American Assn. of Petroleum 
Geologists; Th^ American Cer^Ic Society* Inc.; American Chemical 
Society; Ameri n Dental Assn.; American Institute of Aeronautics 
& Astronautics; AiT.orlcan Institute of Biological Sciences; 
American Institute of Chemical Engineers; Anw^lcan Institute of 
Physics; American Mathematical Society; American Society for 
Metals; AT4T; Assn. of Earth Sc;.lence Editors; Dsttelle Itemorlal 
Institute; The Bendix Corp.; The Boeing Co.; Dow Ch^lcal U.S.A.; 
E.U DuPont de Nen^xirs & Co.* Inc.; Eaton Corp.; Exxon Cc^p.; 
Ford Moior Co.; General Electric Co.; General Motors Corp.; The 
Geological Society of America; Hewlett-Packard Co.; IBM Corp.; 
Instrun^nt Society of America; I.T.T.; Monsanto Research Corp.; 
NCR Corp.; National Assn. of Geology Teachers; National Council 
of Teachers of Mathematics; Owens-H I Inols; The Procter & G»nble 
Co.; Society for Technical C<»«mjnlcatlon; Scciety of 
Kanuf iictur f ng Engineers; Systems Research L^orator!es# Inc.; 
TRW, Inc.; The T!rid<en Co.; U.S. Metric Assn.; and Xerox Corp. 



Lynn Edward Elf ner 
Executive Officer 
The Ohio Academy of Science 
August 1984 
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"It Is Impossible to dls^oclatf- im^age from sclemre 
or science frcwt language* becaiiie eyery natural science 
always Involves three things: the sequ^e of phem^na 
on iihlch the science Is basedi the ^.bstract cofK:epts 
uhlch call these phenoMna mind; the words In 
which the conc^ts are ex^iress^. To call forth a 
conc^t a word Is needed; to portray a phwiowen<wi» a 
concept Is needed. All three wirpor one and the same 
real Ity." 



The Wilo Acad^ of ScleiKet In provldl*-^ this g«lde Md In 
encouraging students to ooe It» wants to highlight the fact that 
Mich i»ore than laboratory exj^lieents mi field observations Is 
Involved In scientific research. An i^>proprlate resai^rch ^proach 
must be planned and foil^^* resources must be efficiently 
nanagedf schedule^ mtf be esti^llshed and »etf and accurate 



Howeveff evOT If ail this Is (kme conscientiously and 
co«^ently» the rerearch will be pointless If the results ~ the 
successes and failures alike ~ «^e fW)t effectively «»wunlcated. 
The results of research cannot provide benefits to anyone unless 
the researcher •s r^ommendat Ions ere 1^ lamented or unless the 
data and Insights developed «^e used as sprln^oards for further 
Investigations. 

Businesses and Industrial firms — as well as govermmmtal 
agencies and private research organizations — have great 
Interest In 8ffw:tlve coflwunlcatlons. The cost of |wx>r 
coRsnunlcatlons can be very high: unnecesswy expend ttureSf 
serious delays* avoidable accidents* lost oppc^tunlt les. Many 
years ago the cost of peer writing was stressed by General Cu'-tls 
LeMay In his fof eword to the SiLlite Ss^ AIX Eiaxa flCllJj«>: 

"One of the greatest needs facing the Air Force today 
Is to Improve the quality of our writing. It takes us 
foo long to qet our Ideas dcmn on paper. We use too 
many words to say what we man^ and too often our 
nieanlng Is not clear. ^ Then because of poor writing* 
our readers have to waste thetr time trying to 
understand us." 

Because effective communication Is critical for th« 
advancement of science and engineering, many CTiployers of 
scientists and engineers hire professional writers and editors to 
help meet challenge of ccmimunlcat Ion. Many en^Joyers also 



From ' 
Antolne Laurent Las^lslerf 
Trqfte Ele«entalf^ dfl QlJ&lAa. 
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I 

l>rovl<lo ^wlai writing dosses; son fMibllsh thatr bm irrltlng 



The s^le student refwrt iarmaf provided In /^pendfx A of 
this guide Is Intended <^ly es a genial pattern. The d^Ign of 
any specific report imist be based on the nature of the subject 
flatter, the Intwded use of the reports and the technical 
backgrounds and specific needs of the t«r^ audience. 

Mbreovery this guide Is not Intended as a substitute for 
writing texts used In regulw* school English classes — only as a 
supplement to thent* Students ^e urg^ to take advent^e of all 
of the many cH>por \jnltles presented In their English ci assies for 
iR^rov^^nt of their comunlcatlon ^Ilts: readlng# writing* 
spewing* and listening. One of the best ways to Iviprove wrltli^ 
skills Is to read widely and to analyze the techniques of the 
most successful authors ~ from Sh^espeare and the Romantic 
Poets to mod^n novelists and scientists who publish In the 
leading technical Journals. 

T^ls guide for the pr^^atlon of rep<M-ts Is organized Into 
eight major parts: 

1. What Is a Technical Rep<»-tT 

2. imat Is an Abstract? 

3. W)at Is a Technical Paper? 

4. Writing Abstracts 

5. I^rltlng Technical Imports 

6. Developing an Outline 

7. Example Stud«it Report Format ^ 

8. Example Technical Paper and Jcxjrnai 
Edltt^^'s Instructions. 

TEACHERS AND STUDENTS SHOULD FEEL FREE TO COPY PORTIONS OF 
THIS GUIDE FOR EDUCATIONAL USE AS AS CREDIT IS GIVEN TO THE 

AUTHOR AND THE ACADEMY. THIS GUIDE IS PROTECTED BY COPYRIGHT 
ONLY TO PREVENT CWWERCIAL USE. 
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The technical report Is probiAly the single most iiq>ortmt 
type of technical coominlcatlw. In a large crgwiliationt 
accurate* easy^to^se reports* Mbwltfwl on tlflw* can De the berf 
avenye for a res^'cher to obtain favcr^le recognition by 
management for a Job ire 1 1 dme* 

Reports havB a nitfiib^ of generally «xepted functions. Ono^ 
specific report might have only one function* or It might have 
many. The major functions of r'»^ts er^i ^ 

CD to Inform 

(2) to stimulate to actl<»i 

(3) to provide a base for planning 

(4) to record* 

For the pre>watIon of m effective technical refK)rt, It Is 
essential that yt^ know who vlli use It md h<^ It will be usM. 
Reports often have Imm^tafe* or direct* audience an^ a 
<;econdv/f or Indirect* audience. It Is necessary tp consider 
the nature and need'j of botn audiences, 

in contrast to a technical p^er published In the open 
literature, which hlyhllghts a specific sclwitlflc or ei^lnewlng 
acMevementi a technical fepcK-t Is a detailed description of a 
project. Several scientific papers* Int^^ for v«-]ous 
mjdiences or jMrnals* My be developed from a single project. A 
technical report contain project Mn»j«»ent Inform Ion ami 
provides a thorough discussion of the entire project and Its 
technical and other Ii^>l Icatlons. 

Reports can have vw*lous legal aspects related to their 
recording function, exa^Ie^ a refK>rt might be Im|K)rtant for 
supporting a patent app 1 1 -at Ion w for proving there w no 
negligence leading to an accident. 

A report may oe eagw^fy awl ted by Impatient remlers or 
It may have to co«^ete with many other reports f<r attention. In 
any cosc# the Intended audience Is usually mich like the audience 
for which fJcHirnBllsts write their news rep«-tsi It Is busy and 
wants Information presented as quickly end efficiently m 
possible^ Therefore the » Inverted pyroald*' structure of 
^ organ Izatldff used '^o effectively by Journalists ~ with the «Flve 
W's" revealed fmmedletely — Is^ general I y speak I ng, the best 
structure for technical repcwts also. The •'Five W»s» are? 
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Wio? 

What? 

Why? 

When? 

Where? 

(and sometimes How?) 



Oecfstoo trnkers iriK> reporfs ordiiHrlly waKt the 

foiloirfng InfonnatlcMi givm es» sochi as feoslblei 

1« Who wrote In Is repot fl 

2. What authority Is reprosanted? 

3. What ?s the background? | ^ 

4. Why was the repcH"! written? |^ 

5. Where was the work done? 
6* When? 

7. By whom? 

8. Miat were the results of the work? 

9. What decisions am I being wked to mAe? 

10. What will the beMflts be If I foIlM rea)MmidatIons? 

11. tttien will the benefits be avall^le? 

12. Wiat costs m-e Involve - time? money? safety? other? 

13. What might be the Impacts on related <r other planned 
activities? 

14. How reticle Is Hits Information ipm^tur^ foMoMd? 
quality control?) 

15. What were ftie probi^s encountered? W>at are the 
Is^llcatlo/ib? 

If such Information Is glvw early In the r^K>rtf the reader 
can mi^e the needed d^tslons quickly — cr refer the report 
/mediately to a more qualified declslcH) maker* There ^e many 
devices for making tne decision maker's Job easier, for examples 

1. h Title Page with mMntngfut tltie^ date* aurhor^ etc. 

2. A clear and accurate Abstract of the r^?crt 

3. Clear i I lustrations and tab I esf coi^ lamenting but not 
duplicating the text 

4. Mranlngful headings and subheadings for sections and 
subsections 

5. Key sentences at beginnings of paragraphs 

6. ConclsOf clea. * concrete ("picture mflfclng**) language 

7. Details separated from the main text end put !nto 
^pendlces 

8. toatness and variety In the appe»^ance of pages ~ 
pleasing balance of paragraphs* lists* I i lustr atI<H)s* 
••white space*** 

MUch of the information needed by decision r^ers should be 
' C(^talned In the report title. It Is I.^portant that the title be 
both accurate and stlffnilatlng for another reascm: 
•»retrlevabl Mty.'' A ri^>ort can easily get lost In the files 
(especially In a ^on^uter-control led file) If words In the title 
we not selected 6lth retrieval In mlnd^ 

Since most t^hnlcal re{H^ts are based ultlmateiy on a 
written proposal* or research plan* a copy of that proposal or 
research plan should be avelldi>le for reference during the repcn-t 
preparation. The rc^<rt must reflect the coemltments nmAe In the 
proposal. Any devIatlcHis mst be explained and Justified. This 
does not mean that there may not be any devlatlais. The nature 
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of research Is such that on occasion deviations fro» a pim or 
schedule are absolutely necessary. 

Decision makers will be better disposed to follow the report 
recowendatlons — to wake the "right" decision — If the report 
Is easy to reed and InterMttng. An l^^twtt pert of technical 
report writfnsj ~ often Ignored by students wd evw 
professionals Is cveful editing and polishing. 



The rapid grorfh of science a^d technology ii*es It 
lii4K)$slble f^- busy scientists w6 engineers to readf In their 
entirety* all of the significant iltwature In their pa.-tlcular 
areas of specialty. Much Ims ^e they able to read significant 
publications In relateuf or potentially related^ fields. 
Thtweforof abstracts of r^)ortSr Journal «rtlcles# papers 
presented at conforencest md simile technical conmunlcatlons 
have become lo^ortant tools ior the dissemination of scientific 
and technical Informatlcm. 

Professional societies gwi^ally publlshr In advance of 
their iwjor conf^ences^ abstracts of papers to be presented. 
This envies attendees to select sessions siost pertinent to their 
Interests. Many technical Journal editors recpilre that abstracts 
accoepany all p^ars submitted for publication. A number of 
lAstractlng services distribute collectlms of abstracts to 
their subscribers. One of the best knomn Is Chemical Abstracts 
Servlcef located In Colue^uSf (N)Io. 



A technical pap«- Is a special kind of r^ort that Is 
prepared for broad dlstrlbutl<^ as part of the professional 
literature In a specific scientific or englr^ering field. It may 
be pvollshed In a professional Journalf In a trade magazine^ or 
In the conference proceedings of a profosslonal society. 

Usually a technical paper Is based In irtioJa or In part cm a 
report or graip of reports prepared for an Industrial 
organlzatlonf a grant- awarding foundatlOT* or a govwwwent 
agency. It steas not contain Inforawtlcwi that Is consld^ed 
sensitive fro«» an Industrial proprietary stwidpoint or that has 
been doslgnated as "classified" by a government agency. 

The style of the technical usually reflects the style 

of cc^arable papers In the same f telcf. SometlMs convention 
dictates* for exwi^le, the use of specific abbrevlatlcms or 
syffi>ols <»■ the types of photographs or other Illustrative 
materials Included. Fdltcrs of most professional journals 
provide Instructions to prospective ^thora of pap^s for their 
publications. 



piAltshod In Hffi CAlo lourMi lit SciflKfi* ttve official Journal of 
Tha <»ilo Acadamy of Sclwica. Nota tha «4)stract Includod anH tha 
Mthod of making acknoaiadpieats ami of citing tha lltaratura. 
/^pandlx B also Includas a rwrlnt of tha Instructions for 
praparaf Ion of mamiscrlpts for puBltcatlon In tN JfluriiBl> 



Tha writing of brlaft lnfor«atlva rt)Stracts Is a spaclal 
sKlii that should be dava I c^ad by studants. Kara w^a a faw 
sufigostlons for preparing abstracts listed by Edw«-d O-amwIns 
In his bnok, Tha Art of l^stractlnff {Craaalns# 1982) t — ' 

1. Prap«-a an abstract that access services cm reproduce 
iglth little or no change# copyright par»lttlng« 

2. State tha purpose^ methodSf resultSt md concluslOTS 
presented In the original document, elth«- In that order 
or tilth Initial ^hasU cn results and conclusions* 

5* »W<e the abstract as Informative as the nature of the 
document will parwit* so that read«-s My decide^ 
quickly and accurately# whether they J^ad to read the 
entire documnt. 

4^ U..less otherwise Instructs, use fewer than 230 words 

for roost papers and portions of monographs and fewer 

than 100 words for notes and short coawunlcatlcHis. For 
I r eports and thweSf do not ^aed 500 words. 

•5, Avoid Including beckgr<Hjnd Information or cltlr^ the 
work of others In the abstroct^ unless tha study Is a 
replication or evaluation of their work. 

6, Do not Include Information In the ^street that Is iK>t 
contained In the textual mat^lal being abstracted. 

7, Verify that all quantitative or qualitative lnformatl«> 
used In the £Ji>5tract. agrees with the lnf<»-matlon 
contained In the full text of the document, 

8, Use standard Fngllsh and precis technical terms* ^d ' 
follow conventional grammar and pui^tuatlon rules* 

9* Give expanded versions of lesser known abbreviations and 
acronyms* and verbalize syinbols that rmiy be unfamiliar 
to readers of the abstract. 

10. Omit needless words* phrases* end silences. 

The Ohio Acadany of Science routinely requires abstracts from 
all m^bers who wish to present papers during the annua! meetings 



of* the Acadm>'. T?w fnstriKrflons r^rlnfed belm «-0 tncluded 
Mch ye«- In the "K^l I fw PefW-s." 



An e sTract should be pr^ared fc^ each pap^ to be 
presented at the mnual meltng. The abstract should be 
a concise oumary of the contmts of the p^>^ and not ^ 
merely a general descrlotfw of what the papm' Is i^out. 
Tell what the specific tacts are* not what they are 
going lo be when you talk. All ii^rtant facts should 
be stated with brevfty*. but ndt such spar 1 use of 
w<^cls as to !eBve ani^lgulty. Abslracts should be 730 
words or femm^m Tiri>les and graphs should wf be 
Include. ^tow techniques or new apparatus md their 
functions should be smitloned. Kew constats* critical 
data or fo^iae should be Included. Nasies uf new 
species should not be tlst^ H the i^stract. All 
organisms* chemtcalor etc.» should be designated by ^ull 
scientific names. The value of Astracts Is real end 
considerable* not only fc^ thme fn attendance* but also 
for others un^le to attend. Acc^trtle i^stractSo ire 
published In the April program distracts Issue of JM 
Otis imiriiAi ai Scl^^. 



A written report must be •submitted for each project 
supported by a grant from The Ohio Academy of Science. A report 
Is also required for projTCts entered In Local* District Md 
State Science Days. This repi^t should ccMitafn all of tt^ 
elements typically found In reports pr^ared by r^e^chais In 
Industrie • i-rrianlzatlms and goverranent agenclm* It should 
discuss* '^^iie^iuate detail for evaluatlcNi* the background of the 
project* tri<^ v -k done* the results obtained* and the exclusions 
and recommc^nca^^^s based on the r^uits. 

References used should be cited and asslstar^e revived 
sh<^id be ackniMledged* Experimental data» statistics* notes* 
and computations recorded fn the project log or not^>ook should 
be summarized as apprc^rlate* 

The r0pi»"t should be wganlzed In gweraily accepted 
technical report format* It shwi Id be careful ly checked for 
correctness of sentence structure* word usage* spell I m|* and 
punctuation. If ^possible* It shcHsid contain photographs* 
sketchesr graphs* w other Illustrations ^ but only If these cm 
contribute to effective presentation of Ideas or facts. 
References must be cited In a pons f stent £txlfi. (dotations 
should be used only sparingly? and they «ust be exwt. 

The repoTT shcHi I d be subm I tted as an attachmwit to a 
Transmittal Letter (see Appendix A). It should Include a Title 
Pege» T^le of Contents* and /U)titract. 

The exanple of a suitable f<x-mat for student reports 
presented In Appendix A !s provided only for general guidance. 
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T1ien» mmtf ttccoptoble Miys of orgmfzing technical rsports. 
Later you my flmt that your e^>foyw* require you to foHow a* 
pacific r^>ort pattern. If so$ foil6v the prascrlbad fwmt 



In ganerair a typical report would omtaln the following 
major sections: 

INTIWIDUCTION 

h 

The Introducttc^ sh<Hild pr^are the reader for prc^w^ 
understanding of the report* It shCHild briefly cov^f for 
axaii^le; 

* the problem or Idea that stlmuialed the rmearch 

- the historical background of the problem or Idea 

- the hypothesis on which the wprk was b»ed 

- the scope of the study and of the r^>ort. 

RESULTS* CONaUSIONSf BEa)IMENDAT!Oi%'S 

This cm be a single section of the reportt or ft can be 
divided Into two or three parts. In «iy eventf the 
conclusions rmjst be drawn from the results md the 
recommenoatlons must be based on the conclusions. 

TCCHNICAL DISCUSSION 

This section should cov^ al I project activities csuJ 
flndli^s. Typically It provides Information concerning: 

- the rat legale for the specific Investigative ^proach 
selected 

- the procedures followed 

- the equipment used or the samples considered 

the results obtali^ and the method of analyzing them 

* the Implications of the r^^lts of the work. 

MMMKMENT DiSCUSSIC^i 

This section should cover ail management aspects of the 
project* exw^iet discuss adherence to agreed-'upon 

budget and schedule* Any deviation or v^ fence from the 
mnegemmt plan presented Mr Iter In the pr(^M>sal must be 
eKplalMd and Justified* and the Implications discussed* 

ACKN0MLED6MENTS 

REFERENCES 



exactly If at all p(^slbie« 




M>PEM)iCES < 

^AppMdfcw Right Include, for exr tie. h list of sy«bois 
••or e fliosswy* supporting tables of detailed data* 

suppietnentary gr^)hs» backgroui^ calculations* coaptfter 

printouts. 



nPVFtOPIMB AW OUTLIHE 

The critical first st^ In the preparation of a technical 
report Is the developwent of a good outllM. The foi loving 
«j^esttons should help you tc avoid so«e of the prpbl<»s often 
associated with outilnlngx 

(1) Sufwerlre the message you want to convey Ir. am 
santanca (the "thesis" sentence). If you can't do 
thl5» your thinki g Is not In focus. Itere analysis of 
the project activities euid results Is necessary. When 
yaii*re satisfied that the sentmce accurately reflects 
what you want to say. write It at the top of yoer 
outline page as a "target* for your report design. 

(2) Use Oiix Sfflfi JjCSfi fitttfit fit jUBSbK to make your oati Ira. 
Don't "fragaent" your outline (and your thinking) over 
several sheets In a tablet. Keep the entire outline In 
view as you develop It so that you cm see at a glmce 
any repetltlcms.' otslsslcms. conflicts. labalances. etc. 
The single l«*ge sheet wilt help you to aalntaln 
control . 

(3) Decide on all Mjor hewJIi^s and sid»headlngs before you 
detail the outline. Also, leafce decisions concerning 
appendix isatwlal and the placeaent of Illustrations 
and td&les before you detail the outline. You c«» th«» 
add detail In any order you want. 

The sa^ I e outline on the n«ct page Is greatly slepilfled. 
but It Is based on a rwl technical r^ort. Note the decimal 
numbering system used to Indicate sectlws and subsecttwis. You 
might want to us© a similar syst^ In the outline •— and In the 
report itself. 
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£XA»r P TRANSHITTW. lETTER F«»WT 



(USE SCHOOL LETTERHEAD STATIONERY) 
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Denlse Oagot. The total of the grant was $185.00. and I used the 
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obtain In conducting research projects and In meeting the 
challenge of effective technical coamunlcatlons. 

I pl^ to submit a copy my refKwt and to pr^are a display of 

my project results for our ,*nnu8l Student Science Day In Central 
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Very truly yours* 



George M. Smithman 
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An lAstract should bo prepared for each student report. It 
should be on a separate sheet of paper. Imdlateiy after the 
Tablo of Contents. The abstract should be a concise suMary of 
the contents of the report, not wrely u gmm^al description of 
•hat the report Is about. Abstracts should not emeed 250 words. 
All Isportent facts and their Inpllcattons should be stated »Ith 
briefly, but K>rds should not be used so sparingly as to leave 
ambiguity. Tables and graphs should not be Included. New 
techniques - or new apparatus and their functions should be 
■wntloned. Ne» constants and critical data or fonwiae should be 
Included. Names of new species should not be listed, AM 
organisms, chemicals, etc., should be designated by full 
scientific 
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IlILE REFUECTINB IME BBEQSE Attt 

IfflTMPUCTiOW 

Your Introduction should givo the Intended readers the 
necessary background for und^standlng your repori. It should 
capture their Interest and morlvate them to read cn by revealing 
the benefits to be derived from the reading* Bmef Its might 
Include^ for exj^le^ obtaining usefui facts or valuiri>le Insights 
conci^ntng the l^licattms of a theory* In g^^eU the 
Introduction should provide the following Informatloni 

(1) Why the report was wltten 

(2) The problem or question addressed mtd Its significance 

(3) The (AJectlve and scope of the Invi^Igatlon 
ifhether the purpose vas achie^ and If notf why not. 

These four Items must not be o^sldir^ mandatc»-y» Every 
report Is unique In many respects^ and the lntroduct!on# as veil w 
evwy other section^ must reflect both the nature of the subject 
cov^ed and the r^ds of the riders. 

Your repcM^t might begln^ for exa^le with a sentence sonethlng 
like this: 

This report presents the results of a survey made In an 
Ohio Acwiemy of S^^ence student grwt project* The 
objective was to determine the neighborhood 
distribution and cn^ types of vegetable gm^dens in 
Central Cltyt (Xilo» during the summer of 19xx* 
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Alttiough your !ntroductl<»i sJkxjKI prwide adaquatc 
backgcund for an und«^standlng of the rBsf of your refKrtp It 
should be as brief as possible. Giving too imjch detail cw 
other p«^^s of the report redundanti ccmsequentlyt the r^K^t 
viil be. Iwger than necesscryp and It will probrf)!y sem dull to 
the reader. 

If your report must be lwg# you might give a brief overview 
of Its organization In the Introduction, However* do not sli^)ly 
repMt the Td^le of Contents; wptain why the r^jort Is organized 
as It ls« 

il 1& iHyortant IfiC Ifi rM««bw that thlS S^SO^iS USSQCl 
format If^ Intended Ml v to SiTQ^lJ^ flmficai SIMKMStlOTS flS lO iMm 
your report «lght be organised. Jhi BStMLa Sd }m BLOjSSi 
require p quite different oattm^ CoQ&lite: 3fSUL fli l dlences Mil 
yqur purpose la writing Ibfl rBBSWrl^ 

RESISTS AND gmCLUSIQH S 

Describe the results of your Investigation and tell what 
general cone Jus I ws you reached concerning them. You imist 
conscientiously report failures as well as successes and explain 
the failures If you can. For example^ you might have learned 
that sloughing of particles from the plastic container you used 
for samples In your experiments cwtamlnated the saB^les, 
Thereforor your conclusion could be that your measuremwts of 
culture growth might be questionable and that you should have 
used sane other type of container. 

This section should also be adequate for understanding, but 
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ts st^t as pcsatbie* SupfM^tlng details should ba gtvw iatar 
In your as&essmmt of tha projact results. 




Stata your recotasandatfws aii clearly as posslbiet kaaplfig 
In mind tha fwds of Hia declslwi rntkm-s. If you mAa sev^al^ 

raccwwiandatlwiSf try to state th«» unttrt>lguMsly and \n sow 

r 

logical order. 

If possib ta# irord your recomendatfons so that yes/ no 
C**go/no-go^) decisions c:in be R»de* if recooMndattons are 
Intercoonectedf point out the relationships. If approprlata# 
discuss the consequwicas of follc^lng or not following your 
recoaniendat Ions , 

If you sepfirate and ny»b«" your recijwpwdatlonsf t|ils will 
facilitate dlscussli^ of them mxmg readers o# your r^H>rt. For 
exafl9^e# some mee^ers of a mw^amnt review committee might 
express agreeawnt with your points <1) and (3) but disagreement 
with your point (2), 

NuBfcerlng Items In a list can give the Is^resslon that soma 
Indication of priority or sequence Is Intended. If you want to 
avoid such an Impllcatlonf you might choose not to number the 
points or to use something neutraU such as dots (bullets). 

If you decide^ for example^ that other students should be 
wccHjraged to conduct similar axperlmnts becmise your samples 
wiire cont^lnated, yoir list of recommendations might look 
something I Ike this: 

I (1) EiKour^e other students to conduct similar experiments 



<2) Provide a copy of this reporf to any students who elect 

to conduct such exp^lMnts 
(3) Require that as the first st^ ?n their research^ they 

Investigate the effects of using specific cwtalner 

types. 

AgalHf although this section should be ^equate to express 
your recommendatlms (which msf be based on your results md 
conclusions)* It should be as brief as possible. Details needed 
by decision rr^ers should be given later. 

lamCAL DISCUSSION 

This will pr<A!rt)ly be the longest sectlwi of yuir repcrt. 
Its organization should reflect both the nature of your 
Investigation and your assesssnent of the best 1x> organize the^ 
Information and to present It In text* t^les# and Illustrations. 

This section could be dlvj,ded Into several subsectlCHis# some 
of which might be subdivided as Illustrated latw In ProJ«rf 
Procedures* Subsection titles and figure and fable captlws 
should be specific. 

■ <• 

Backyround gi ihS prpj ^ct 

Ypu might describe the prcAlem or questlcm you addressed 
In your project In nfiore detail than you did In the Introduction 
end tell what stl^Jated your Interest In finding a solution or 
an answer. You »lght tell what othws have dcH>e and cite 
literature In the field. Include references In a special 
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refermce s^ctlM at Hio end of iim r^xrt «s Mlustrated fn thts 

f 

Qocv^le (1-17)* 

ProJ^rt- A pproach 

In tti{$ subsactl^f describe your gwerai project design end 
ttie retfoneie behind It* For ma^>^ef you might tell irtiet 
essus^lons ycu made etHl the In^l lcatlons# You mlj^t tell on 
irtiet bests you selected your sables end trt^th^ you used 
ccmtrols md vhy or irhy not* You m^ght tell how you decided upon 
the scope (for exemplSf 1979 through \9O0 only |Hd>Ucet!ms 
ef the teerfcan Chemicaf Society) • Jf you conducti»l a> personal 
survey* you might Justify your selection of the survey 
population* 

P^J*^ Resources 

If your project Involved the assembly or constrMtton of 
QscperlmOTtal apptt^atus* you would describe It In this subsection* 
lenf provide one or more 1 1 lustrations* Figure 1 shows how e 
sketch might be presented* Note that the word **sketch'' does not 
^eer In the caption because It Is obvious that this Is e 
^etch* On the other hand# If there might foe some (^estlon# for 
example* as to whether an 1 1 lustration Is a photo^aph or mn 
artistes rendltlcHi* the caption should i^e clear what It Is* It 
might be necess^y to Include In a photograph some fsnlller 
object* such as a ruler c^^a coln# to Indicate relative size* or 
you might need to state d Intensions or comment on color* 
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PULL 



jl 



FLUID 



EXTRUSION^ FLUID 

CHAMBER'^ 



Figure !• Exmple of e GochJ Figure (G)urt«y of the Socfety of 
Manufacturing Ei^lneers) 

If you cc^iducted a surveyt tnis subsection wight be titled 
••Survey Design" ratftw than "Project Resource". You alght 
describe the questionnaire you deilgn^ and provide a copy In an ^ 
appendix. You wight discuss the ratlwiale b^lnd the type or 
format of questions asked* You night dwcrlbe the grtrtp surveyed 
in terms of such things *-5 age range# educational background# 
occupation^ or geographical location. 

This subsectlcrti, togeth^ irlth the description of the 
^procedure yCHi followed In your reseerchr must give the reqd^s 
sufficient Information tp Jud^ the validity of your results md , 
your conclusions* The r^0iws misf also De eb!e# should they 
wish, to <k) sof to dupl Icate.your equipment and to r^at your 
procedure on the basis of the Information you provide. 

Prajact Procaihire 

In this subsectfon you shaild dwcrfbo the procadura you 
'foiiowMl. If you found It Inposslbie 4x> foMov tho plan 
^rasanted fn your pr(^ ;al* you msf flKpttffn how ^d why you 
O'lvlBtad and discuss tha posslbia Ispacts on project rasults. 



If your InyastlgotlM ccmtsted of a mni^er of st^t you 
should pivo ttio rMitors m is^m^lmi of the discussion to foltov 



Stop 1 D^lgn tt^^^kmstrttctlon of Appv^otus ^ 
St^ 2 ^ Preparation of Samples 
Stop 3 ^ Exposura of Sa^ptos 
St^ 4 - Oollactlcm and QrtiMlzatlon of tteta 
Stop 5 ^ Data Analysis* 
Than you Muld dlsoisi Hyo st^s In Qr^$ as lilustratod hm^^ 

SiS$, 1 Dttftlfln md QaistritfrUDi: of ApfMyatua 

You night dascrtba* for axmplot tha brals on irtilch 
signlflcmt design decisions wre mada» swh as cost or ttnltad 
specs available* You night list the cofv^mionts you vera able to 
purchase (•off-tho-shalf acptlfNamt) md to without 
nodlf tcation* Ycc might describe preJImlnm^ tests you had to 
n^a to ensure that the «|ulpMitt vas calibrated or c^>w*atlng 
prop^fy* You night dMcrlbe special provisions you nade to 
ensure <^stant tee>^erures ov^ a holiday p^lod. 

Slept 2 PrapflTBl'fon fit Sfl^LLffi 

You night describe how yM greened sas^les to msure 
purity^ deslret* coiort correct weighty appropriate age* or other 
cb^acterlstlcs require to msura cmslstaifi.7 or conpatlbl I Ity* 
You night describe how you mounted smpies, nixed the^ with a 
O "uontr or otherwise prepved then for your iixpgrlnwrt* 



by llstlfHi tta st^s« For mmiplBp 
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You could discuss exposure cc^dftiOT$# contrcri prcAie«s» 
unantlclpeted re^i'Ions end the i*ey ytm dealt ulth thM« or other 
signff tcejlt facts or events* For exa^>le# If you found that sowe 
of the s^fes had been contantnated* you should e^cplaln what you 
"^dld ulth thesis and nhyt end how you protected other s«q^le$« 
from siml iar contonlnatlon* 

Step 4 Collection msi O rganisation Qi Qfitfi 

It might be Instant to describe how you gathered «id 
organized data. Your methods could affect the accuracy of your 
results. You might discuss the kind of data you gathered* how 
often you recorded Information* your method of keeping records* 
any subjective Judgments i equlredf and how you handled artlguws 
data. 

This discusslw might Include t^les* graphs* or other 
read^s* aids. T^le 1 shows a typical presentation of data* 
SuBwiary t^les of data might be* with ail the suppwtli^ raw data 
cow^flod during the project being relegate to an appendix^ 
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TaUe X * rXESSUHS MUST TSST AT lOOO^C 



Sample 

Hxuobet 



internal 
Pressure 



liiH>tttre* 
(hr) 



t000*4 



23*8 



Burst at bottom mXd 
Burst at cap veld 
Burst at cap weld 
Mrst at bottM weld 



7-12 



7998.1 
$495.6 



24.1 



B**IO 



98.5 
92,1 



9-14 



6502a 



^Heasured froei tisn saiiple Ma 
pressure. * 




temperature and 



* Reprinted ulth p^*»!ssfon from Publfcetton g^ldo-LIf^ ^ 
Monsanto Reseerch CorfN)r8tlonf Mbund Facftfty# MImlsburgf 
OH (July 1979). 

Staa 2 CtttA Analysis 

This discussion should present your siethods of data 
analysis. Old you use a statistical approach? Wwe detailed 
caloJlatlcms needed? it «lght be necessary to discuss an 
unanticipated scatt«- of data points along a portion of a curve 
In one of your 1 1 lustrat Iws* All significant data ©ust be 
presented ond Interpretedt 

If pr>sslbie» co^are your experimental results i^Ith 
expert mental results obtained by other Investigators or with 
calculated or theoretical results* 



This section msi support the Results* ConclusIc^s# 
R«»nmendatIons section or sections. It must also supfK^rt the 
Future Research N^ds section If you choose to Include such m> 
elc^oratlon on your recommendations. This section Is also 



ASSESSMENT OF PRQJECf RESULTS 
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dlr^ty r9l«t^ fc your project objectlyi^ as stated In your 
prq>osat. Ho aspect of ttme ot»Jectlv«» cm be Ignored. 



This section Is not always Included* However r if you have 
leaned scmothing during your Invwtigatfm that reveals the 
dMlrc^ltlty of additional Inv^tlgattonsf or the need for betlw 
controlled axperlMnts* y<xi might want to outline In sowe detail 
i^at you think should be done In the future. This s^lon might 
beco^ the basis of a follow-on pr<^)osal for another research 
project during the next school ye^« 



Before yc^ started your lnvestlgat;w# you probably mda a 
comDltinent In your proposal or research plan to The Ohio Acadeaiy 
of Science to work to rrach a specific ^>al wlltin a certain 
budgrr and schedule. You prt^abty also agreed to submit a 
specific product ("del IverabJe**) at the end of your project* such 
as a written report and |H>s5tbiy other documentation 
(photographsp a computer printout* etc.)* 

In other words f you agreed to manage project resources 
(funds and time) efficiently* to adh«-e to the objectives mgr^ 
up<m» and to communicate your results. This sectlcMi should 
describe how you fulfilled (or why you were un^le to fulfill) 
your ma.^c^ment commltAWits. 
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' An' fmpc^tant part of ymr r^ort Is your ^counting for the 
fuiMls spent. The f IiiMclal Information In your r^)ort «Ight 
be presented primarily In a table. The table night inclu<te» for 
mim^im$ a conp«*lson of your projected mid actual costs for 
ec^ipmmt and «'consypid>les*'. You should e^ialn my differences 
and tell h>« you have dealt vlth thm» For exaqiie^ ff you found 
a large Item of equl^Mnt m sele for only half of irtiat you 
wtlmated It would cost^ you might state that a check for the 
iiffference has bem sent to The Oh\o Acactemy of Science In a 
separate envelope to r^ay a potion of the gr«it you recelvwJ. 



Any significant devlatlms fr<^ the ^reed*up<^ schedule 
should also be expialMd and the Iii^ilcatlons discussed. For 
w&^\e9 If replies to your questionnaire were slow In coding In^ 
you might not have been di>le to Include the last 29 recelviKi In 
your calculations* 



You should refer to the submission of any deliverables 
promised In mJdItlon to the r^>«-t Itself. For wemptep you 
might have agreed to send some rock samples to the local science 
musMm. Failure to deliver on tli!»^ or to meet any oth^ type of 
obligation chi schedule^ should be discussed. 



schmduie Hanegwwnt 



Submission oi £&JiW^J£$ 
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^ it Is (^rtoousy ami soMtisM obf{gatory# to ttcknoviedf^ 
special assistance or ^Idanca provI<tod by others^ such as 
teachers. Hoirevery p^^lsslm to acknwledge such help should be 
obtained In mivai^e. Some p^sons al^t not appreciate the use 
of their names if this could be Interpreted as an endorsemnt of 
the trork or as agreement with the CMCIustons or recoemendat I ons . 
Often ackm^led^mits ire' made In a s^arate section at the 
beginning of a repi^t or as part of mother sect!(^# such as the 
Introduction. 

If permission to use micu things as photographs or oth^ 
Illustrations was grantedt this should be a^nov lodged 
specifically. Flgt'^^e 1 and Table 1 In this example show two 
possible ways of making such acknow I edgments . 
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UhStUL TgCMWICAL £AE£B 
iflUBMAk EDITQR^S IHSTRUCTIOHS 



UTIUZATION OF SPACE BY CAPTIVE GROUPS OF 
LOWLAND GORILLAS {GORILLA 0\ GORllI^ )' 

STDINLEY t. HEDEEN, Opflrcmmr at &Kiluf(y< X«vtrr Unmtfirr. Cimmfi«fi< OH 452U7 

ASSTUALT. Juvmtk kwUnd p-:,\\z^ cigrj together in 2 K'Mps « Cincmraifi Zoo 
di${^frd habiiiMl of {i«rr :<.ular cagt sccri<ms. IXmtnam iat^f^rf goriilas limftcd their 
^pmx use imar than dki s'*iaJIcf /cortIl«i. 

OHIO J. SCI. 82(1): 27, 1W2 



INTRODUCTION 
Trmtorialify and dcmtnftnct behavior 
m 2 methodf by which Miiimis crnitnd 
tciourcc silocatitm mmcmK cotisiirciftcs. 
Mgfiy ffudtes of vertebfBm shorw that a 
ifefrnse of gmn itftss and a dtmtnance 
hierarchy exitr as 2 points on a cxMirinuum 
of behavior that is dependent upcMi fknstt y 
(Wibon 1975). Generally, a pc^lation 
that cxhilms trrntoncs at lower d^»tt^ 
will shift towaid cfeminaiice behavior at 
higl«er cknsmes. Tl^ banded knife-fish, 
Gymw^ms oim^, is the only vertebrate 
known to dispby the reverse behavioral 
Ka]inj(: ifttm d4)min4iHe orders ac lower 



(femitks towaid territories at higher den- 
sities <Black-Cleworth 1970). At low 
ckniuties in m «|uarium, the ckmiinant 
knife^idi tour the tank with km chal- 
lenges from iowtr-ranking knife fish* 
When chdimges increase due to higher 
pofHilatiom in the aquarium, the higher- 
rsnking tish spend mm time in their pie* 
kmA areas, thereby <kcfeasing aggressive 
intmctions with subondmates. 

Several investsf^tum of nmnmals have 
determined that increased demities in ion- 
fined populatiom result in a shift l'n>m 
space*^associated behavior toward dtMni- 
nance behavitir (Wilsim 1975) On the 
other hand, dominanie bel^vM>r is n4>rnial 
in a gnnip-Iiving nwrnm^l smh as the >?i>- 
nila (Schalier 1%^) Tlie pres^nf Mudy 
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was ik-^i^^ncd tu drcrrmiiit il gorilliw, like 
kfiitc-ftsh, exhibit hibitiuai usr 

III an t*m Insure The suhftiti irf tht stiKiv 
wtrrt |u%TniU' h>wl4!itJ ^c^lU> btniseJ M 

METHODS AND MATERIALS 

CnuifiTMfi /*«» iVfi»rJrJ 4 *4»\i-4Slyi hiffh* til 
looted KiKiiUf UtwtiL fi f(nfdL \ %n Ami 
1971 The hinh lUtvs wtnr 24 Jamury IV^O Ktf 
nuk-!Um, UJ^mury iVOKiclmukSiMmmlMi, U 
July I to* imic RAimct. *od 1 J Srpicmbw IV^ t 
fenrnk K4iiurt TKt 4 4iiiivm)» wrtr fim hi)uu*«f 
cuftcfHrr Jtain|( Thry %w wbttwd tnmi - I 

anil tTom I Iktiibct thnmi^h 28 CKtohrf IV^^ 

|fCtf«Hi 2 1 

TlHTt Hmik* |ti»rilUft wnr hurn 4C f hr ^im m t 4 
<md iv"'^ The twtih Jkc* went I J«mitry 19"^ 4 l*v 
Amjfff . 1^ April IM^ I Kif T^, Jud 21 Au|euH W4 

duf in^ tM^ ^ Itinr <vcnr ifhtrtml trum I ^ Nown- 

The |Ci)rilU> iajer «.cm%iWcJ l4 a puh{K-v»rwif^ 

jnd 4 rufirfi lonipitrtimim, <»fpn«iimi«dy I ^ 
K I 2 X 12m By min^ fhr <^c* h«n <«*d m^ll 

M " I "1 ^ I I in *ir%m <d fhr oniU iiniM f**c 
U 4<tiu|^HJ Jot fo (fKir Uik i«l h*rs. ihjtm <tf 

«fi^ I) Siti> I Hift m ihr S4iath HttK*n ol fhr 
ia>t< lo- !^< fu n Ml (h< niKltOv. .«fiJ IV "^U wt ri in 
flu iKifth Skis 1 ^. I0 I2. 4n*l IV 22 ^«^rr m llw^ 



? 23 27 



■ 13 16 / 



1 



4 6 8 

5 7 9 

' 3 IM 




i i< .< hi t 



fi 1 ' .Muf I'l 



•in %u«>ii^' 



1>B 



itH()\if rnti 



irmrt. K-V. IfvlM. .imi 2''-MI wrir m fhr i«i 

fMni I. 4«> t mimtfr» i*f ix-mnJ 2. mhI 1*^27 mtmacc* 
i4 prfnid ^ A f imr MSf^in^ cnhnn^ ««i ett^^- 

kit^t«im (19 fhr tctuod h»od fwurd chr mrmtfc 
nufk AlluUcfv^#w»«iwin«drbrcwcctiV 00»od 
16 (HI U>T 

The "ififrikl iif paff ittpofiofi tmirK. ' « nummcid 

simm And Altmui 197-1). w» viOtuUivd kg Mh 
»ab)ri;t fyr rach ^ Hir uhccTYsiMm pmodt l*^. Tlit 
tndrt t« cakuUtcd by ihr fwrmuU 

Mini, - fi.M (r, - F, ) 
whnt 

N ^ uir«l numUrf U (]bicr««tiafti cf the wbjfct; 
M =^ moftn Imfuroty obscrvfttfom ni cif fhr 



fV ^ mtmbcr of urr* with lm|iimcir> ku than M; 
fu =^ number iii lurt with frrqunum f»t#m 
fh»«M. 

P^. * ton] iHunbcT t^ ofefprvjtfon* tn tfw* with fw* 
i^vmic* gCYMCf then M. 

^ rotiJ mimfarr 4tf labarrvsf mm 10 itm wuh frr- 
<|4iciHtr» feu rtwn M 

Tbr ipir«d ul f«frH^i«0Min imlnt f«ni^ hvm 1^ n» 
M upfrr hmir vi 4Wir iiiw c(of<i hmIk^ «<^»I 
t«i«^ 01 mwy The hifther the kw, the gifac- 
{TfhtrctHim^ *il 4 *4ihfnf t«iuK t**»' * ***** An 

RESULTS 

SftfCAJ lA fwckipdcum index vaIikts aie 
Irtfnl in laWe I i>uring the Z peno«fc 
when Sim, Siimantha, Ramies and KAnurs 
were c4>»erved, ihx n^m imiex values were 
» 547 ami 0 56 V T!w slight rise in the 
intlex iiuring perux] 2 suggests th»t the 
i^ub^cs made mort frequent use uf p^wric- 
uUf Mtcs th*n ihinng peiiod I. However, 
4 ivircni c-tc^f Huiiiiitt'd that the peruid 2 
imrraM* wat> n*w signituant. 

Sam, Samantliii. K4m>es and Kamnri 
taih Njnnf more time in ftw west scitHm ot 



Km Hi 
S*nt 

KaifMf I 



I 



u 4 



Aitwni n ( ^h 
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thr i4|:f ftwii ffi the ca« i»f vcntiT H\liun«>. 
In a nurth-M>urli i>nciifatiitn« titmt'vvr. 
ILkmart tKt- mi'>c 1.0111 tin in n'Mdvur 1^ 
rhv^MHtfii Mtfittn. R.iniM's iiursriv t^iiUpicJ 
fin- iM>ffh Httiuii. Atui S^m uini S4m4n{ha 
^|H:|lf niiiM 4it fhiir fiiiH III t\w niuklU- 
%(\ti«m<fi^ 2) I>urinf: fxiruHl ^. Anuni. 
Tar4 4ik1 SUxjl Han spcm iik^u cum- in the 
mtrfii siktmn tiMii 111 tin' Mtuth ur muiiilr 
st\ t nms . Fmm iifi i-j^t-f^i-M 4^|h\ t . howi-vi r. 
rlir txuysx loininon nstJvnt tn the wtr?»t 
M%fMni w«tt A nun I. in iht- vm wa* Tirii, 
ami in tht* iimi-r W4?» Nfaia lUri Uig, S). 

i)!s< rssio\ 

pjircKuUr >i'ifi4>n> <»i thiir I'mUf^uri'. C>l 
suh|ixfs. J txlnlntcti chv %atm: •i|xitUi 
pnfi niu Sam .iiul Sanianclu ^pc-nt ap- 
IH^iuiiiufrU of rluir fiiin iii tlH* mtiMIc 
in ffH houtIi. jihI in rlu* 
nortli (fi>i ^) llu J Wo ^Mfiila> wifv H Jay^ 
afurt Hi .1^14 . affti Ih'imi raiscni tu^rtlK-r 
stiKi tlicif tnrfhs 1 1 iiishaw I*)'^ W I'lu' s|Vi- 
cial .illunrv id Sint au<i VnnaMrtia is Ktm- 
Mstinf uifli fuUI ii|»Mr%atfnii\ ilui ^urfilas 
fannhar wnh latli t»rluT truin nnmafunry 
%|xtui stHifi tiUH rtf^t'ttnf {liaa tlu ^orilia% 
fhaf iiul not knu\\ i*ikU rtthi-f jn nnnia- 

Tilt' sul^|iit\ f f 1^)111 nt UM til tifMin 
^tlr\ uas ijdani ttu'tl in* tiuir %pn'ful (♦! |vr- 
(uiparhiii uuks v.iliu s U4i'»lr h J lu- lal- 
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iK^« all Ix't^'tvn 0. i attJ 0. fnth%aci' chat 
tln*n' Ha& an utnr%vn ilwfrilnitum i>t 
iaCHHial ilara fiN* ca^h uf itH* i^oriHas. Thv 
Hiiicx valut-s ai«K> ilinhisc a p«>sicivc n*- 
lanon^hip brfwitfi U^ly sutr and cIk? ilc 
^m- hi whiifi a vubft^r timircti his ^pair 
ii%c*. Sam ami Sarnantha had hi|;hcr index 
valuii» th4n did tht ^maJlrr Ram«cii and 
Kainan during bttth pent>d» f and 2. At 
chr end pmnd J, Sam and Samamha 
raih wciji^hri! 4^ kj(, aiui Ramsrs and 
Kitmari each weigbrii JV kg. Amant hiui a 
hightr imkrx valiur than did Tara in Mats 
lian during pcrind ^. At the trnd 44 periiid 
^. Amani weighed 4^ kg, and Tara and 
Mata lian caih ^Yiji^Kd M kg. 

Wittun gnHip» iit luvmiic gtiriUas, hthiy 
%i/t' p(»irivriy t^nrnrlatcd « ith status m 
I hi- dinninanic hitram hy (Schallrr 
Fnx inan 4»nd Akixk ^1, tftf basis ut 
fntcrairitHis sht mn in itispiwisr to h>od. 
Sam attd Sanianrlia wnr dinninant ovrr 
Ramsi'ti and Kaman. ami Ainani ^as dimi- 
inant tmr Tara atid Mata Han. 

FiJ^hi-r and Nadlcr hJ^^) havr 

{lointi-d <Htt tiMt ^paung m a gonlla 
gnnip IS ta^ihtatctl by domiiuna brhavNir 
A hs> dominant immtxr avoid the spait- 
arniuiil a t^ffitinant anitnal St/v ii<iini- 
lunic might aiM? \% n Jatcd to s|>aiing in 



I ) lUI 




ii«it lAii 



h .( f^Mf |(H 1I <h i 4sl t i !ia r >«t vf 

WJ* W.IT* \h'\ 
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4ikKC(l icruups (it itttniUs As in a Irrr* 
nn^ing rixic^, « larger dcmiiiwm gunib in 
« itMifined gfXHip may uLxupy a ^mx that 
•he prrfirrs* Iraving ciwr uibof^natY^ ro dis- 
rninitr chrmsclm ihruughouc f be rttiwin- 
drr ot the ca^. AUhotfgh tlomtn^nr 
animal it «bie tu rtNun tht entirt ia|$e, 
rhrtf i» it pininvc rrlatiomhip hrtween 
dominaiKC rank and tfxt|imit ccrfain 
arraft. CJunsiMcm with thift i«ka, a iiudy 
iif mate pmon inmarrs t'cHmd ct^t ^kirni* 
nam gnnip membm wrrr mnt niK>bilr 
ami alMi ilaimed ihr mosi (hr»irablc ptac€« 
(AuMm and Barrft IV^). In i^hrf ctmfined 
human gnnips, dominant mtmbm mmr 
trrquentiy u»ed the prrfrtabtc arw in a 
rrhahihtafum trntrr itKtaicr (^ndun>m 
and Altman i^Pi) and in Mimmrr camp 
iahifi^ (HIiHKi ami Ltvant 19^7, Savm* 
Williain% l^r-^j 

In a*^rrHicd gnnifn ui handed knife- 
fish, ditmsnant indivituaH toured ttwir 
rntifr rmlii^urr. bui preferred certain 
arca!^ <HUk-C U^urth IV^U). Likewise. 
jftH^dla^ sn ttir fvcMrnt study dispUywd 
hahttuat uw i4 pjfntular st\tHm% iH their 
emitmirr lite dt^minant Ur^er gorillas 
Itniiu^i thiir um* mnn- flun did tin- 
smalhr >;i»riIl4H 

i niKAll Rl C ITH> 



»iaik C Snmth. F iV7U Tht rale of cfeancal 

iii C%mm«fm ttn^ (OymoptMkc, f^tiTi). Amm 
Mm Mon^ V 1-77 

BKwd, it O ^ W P UvMif )y17 The tiMruf 
ipiir wirhtfi (hr vsbtn l^toup }. Sm. IfiuCS l|: 

ftl)' Khr '»ffta<l of piirKifMft<m' in |iroyp 

Fmhrr^tK B and R P NUikr 1977 Sttmin- 
of capcivr Irmale lowtod gonlkt Iblia 

tM78 Amiiativr. pUjM, aad temo- 

nlU P^msfv* t9 657^ 

Fimwi, H E Msmi). Akixk 1974 PUy bthaw- 
tor U a miml urouf* tu«rulc goriUat 
cmifiufam Im Yirarb H If(^l94 

jjnt^K aihilf frfmir m(>am»iii |eonUa» Afiiro. 

0t i.itHtnmtt 7AHt Im Yr^ U fM>87 

S^vm-WiltMrn*. R t IV*' l>Dmirwmr m m 
humeri «dtttrt«r0f a<^^ Anim Rrbav 25 

SMtrf.lf M TKr imninfasn g(]f tlU ecol- 

il ^il p 

fmirtiru! bc+ut jtui di»mirmnc J 

V^'tivin I u >NHitftM»il*»j»;v Harvard 
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(«ini»tr tit •lyWr und fonmt ftisT«iUlr» attrmtim to <SrUd by »m}Wfi. 

STTU r«t tw«i«*« ol ihr jtlCKNAL rfwoW be cwnwra w th«i mtOm ty.tiwg Umih»s wrtb >y 

!n«iKtn« -nil daMfctw <ui«i h iwr <M«ni«inmi cubrnttua ^ J^^i^J^^^.f^^K^^'^ 

«wrrui^pf.v m tHr ir»t hHiimM br lypKl With *l«h% irtdrr mwrtw A»TnitaMe «>»r^ tiTrv^J^^ 

The ImhoTi ii^i br tt V • ^ ^ •?lr~-!i2*^±ir^!Jf^^ 

„u,t»mum. n«»..c„«» MtwlTuf.Jr. n*«> latly 8h.«l4;*CLJj«tfrd »^«»^ *5S?SJ2L^I^™»«£5^ 
^tr wuiUf. ^lt«^f|H .h.K*l4! W nwA u» . timbMir ihr t«M» data. V*^ bo^JwiAl *«*2^*f *S 



ifir titir .4 tHr Ublr 4m| m »m«W h<««unt»l brte» the *»f*^ * « 

rriMml w»t^ \a^>V^ H^%n^ st» Owt imb linet wmwwry Foo ttnit>m to t^lAi 
f^ruvtHl MvK' .k^f«t ti. t-»rk-» . *« l«- trtTi ^ rwmmuuE m^l liWft of tbr JOUKNAt. 

TTiL..^' .T.l w,. ' A i.X frail «tUT mbt, inm A cWhH *^ ihmdd br dmmn on <»cb^^u*e to 



SM,Vr^?>ir*^ 1' mi tvpr e.»|Kr. <4 r*. h ^rr Ti»i»i »^««f*nytbr m*fti^inpt t« ^I^iS^S 1^!^ 

;^IV,.| ^ 1^*1*^^.. tr. ^mr^^vr E*. h ficuf* mu«t bavr • c^mplrtr Irgrfd even iboogb fbf 

nwl<-n«1 it «4rv nbril in the lr«t 



'V^l «I.^,1 «- lh-« !t» an unrfrr.und <lir wWr wltW irfmmrr to fhr t«;. 

LmSATVBS CITBD. Kr<<wn.r (u k rt * K l.trT»taiT »'w^J« "-f""!^ '^f'^^'^f^J^^ 

ff o/iTUv Ik- uicJ •■> «br lr.t. but «« <.»uih«»» iwal br toUd m ordfT « U* U rt»ti«» Cm« sMfMn. 

af^i-^rwZl n^- h, the «tJy c^t lb.t oOwr .c«,«u b.vr wnb ro»r «rit. 
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